DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

OPEN-FILE REPORT 89-11

‘o, / ) /
: /)
13 — i 16 4 1
E X784
, ‘
T+ ’
| 1
1
22 ? 23 ? 4 2 !
; \ 5
| " |
W/ I\ e
- —t i
1 I |
/ x93
A
2 X/132 5 .
—~
| —f i ‘,‘
P G, —~ i |
MG DY/al 1
| \ i | \—— I // |
| \ { ! 1200 X /043 7z i
[ xaszs N 2% 1 $ /A7 -
# 34l | 35 36 Nes e
Ay xx\ ; J 4+ ST ”\”f/
i - ! . 5 JIIIIII Y
{ ” H i e | & ;5//;/ /%0 }
i NN ¢
' H 4 [ R LL
‘ LHhFWHufﬁﬁh\udu 1 1% P AT IT AT T TS e
17 ! . s YIIIAA &
: 3 ' e & 7 e b 4
) 2 45/////5/ Aty
i A
1T || | ‘ | 3Z§5/// 9 -
il i / 7777777 7 AT 7 R
» ] _ hoy-y il /AT Y r ¥ 4
! NI 4 5//// 737 >
T T Iy S I AN S v I (A A \
JART 7K 77 HAL7 7 ) AP 7 ’
g IPIILI 77 RTH s 7 ALK Y/ 77 ¥ Vo7 13
It RAS AR 22 ¥ 7 Y7y s 7 V747 1k »
2K/ A TR vy et / L N7y Y
7 AN AR A 777 79777
77 VA% A NP Y Vi A 77 g oy a
77 a7 VIILXAI I A PR Y 7 /4
2/ 77K P AP 49 AR XS 77 Y 7%
7% oL 47 < .
7 ¥
/ v, ‘ SO IR 77X T X/ Y77 7S /
(& £2Y! FA PP Z
37 IAGTI IR V7 v DY ;
5559 7544 sy 7 Z e
4 A TIAT P I 1T 7
g 5 T 7 57777 7/
Z458K5 7 747 AL KT,
¥ I I 5//)//5/ .
AW 4 A
4/ . Y% Al Py
o IRy P YN Ay
7 ; PLL /K Y7 sk
A Ay A : i vy Y,
vy 777 L RIRE ¥
A5, AL 4 e R A Y N XX IV o WA
I AP grry WO 2y Y 4 A AR Y 2N A
L o¥ AR 7 747 7/ //zz/ /7) 5 /5f oF i_ // i
¥ 7 AW % o PEC . gt
7/ 4 LAFL L /17 Yot Vo B 7
TR, 7 e F i R a7
SN SNN 277 7Y e e ai i » - MR T AT G ) e N
LGRS L A A T G 7 S SO CAAGNE S, L LA AN s sy s FoSURETY | T o aeae e  TIe r [ Prad HY AR
7 /7 PRI o QY 2N ) e i T
411 e

x
<
©
o

v N

T 4N

TaN Y
7z
-
// f
¥ 7 Z = = RY /\@
2 i & N
24 N VN
o 35 ; (8
2 :
] , 5o
g )
5 ; |
. 5 /' 23, 74
~
g > 3265
5002 4 9 4225
g S Y 2
§ a 09 23
X 2635 2 _— : = Z
I &
.2, i
p 7 -
D
340 o 50,
&
: \
550,
i =
—
Y005 : %4386, \
\}k ’ \\ P SN 7 M\ 430 :’_\)._/1 2\ 2
S NER AW e - .
w \ 0 N7 . ; \Q,)
‘ \\ \ (S :
AP\ ’ i 33 \ 1 3 S
) | 250 | o
\ Wy agiody e
N (NS k NN
\\ OO \—— AN = Ne——
T ) ~ PN ) N\\\\ K o

Fleld mapping by J.S. Kelley and C.M. Molenaar, 1984 and 1985
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INTRODUCTION EXPLANATION OF MAP UNITS

The map includes map units that are widely recognized ithostratigraphic units.and compound map

This map presents information relevant to published syntheses. The map shows new mapping,
location of critical field relations, and the degree of extrapolation from previous mapping in the
interpretation of the structural style and framework of the Sadlerochit Mountains and adjacent
aress.

Mapping compiled here was conducted by the authors during field investigations in 1984 and
1985. The field investigations were part of the U. S. Geological Survey's contr ibution to a study of
the Arctic National Wildlife Refuge mandated by Section 1002 of the Alaska National Interest Lands
CmsegvaoéionAct of 1980. The mapping was done between July 12 and 17, 1984 and July 1 and
18, 1985. _

The purpose our field investigations was to gain insight into the structural style and framework of
areas adjacent to the coastal plain of the Arctic National Wildlife Refuge. Syntheses of our
observations were presented in Kelley and Molenaar ( 198S), Kelley and Foland ( 1987), and
Kelley and others ( 1987).

This compilation compr ises original mapping by the authors and field-checked mapping of Reiser
and others ( 1970 and 1971). The map also shows the location of part of seismic line 14, the
means of extrapolating field relations in the Sadlerochit Mountains to the the subsurface geology of
the adjacent coastal plain (Kelley and Foland, 1987; Kelley and others, 1987).

units. In areas of little structural complexity, single units such as widely recognized formations
and groups are mapped. In areas of structural complexity and poor exposure, map units compr ised
of two or more lithostratigraphic unfits, the elements of which are mapped as formations or
intervals within formations elsewhere in the map area, are used.

Compound map units show the distribution of particular stratigraphic sequences without regard to
poor ly exposed structures. Imbricate faulting, detachment folding, and limited exposure preclude
mapping most elements of compound map units individually beyond the confines of isolated
outcrops and at very large map scales.

Compound map units infer the distribution of major structural blocks. Structural repetition of a
lithostratigraphic sequence within each compound map unit implies that the compound units
correspond to structural blocks separated by decollement from adjacent map units. Since a major
purposs in producing the map is to show structural relations, compound map units are extensively
employed. The distribution of thrust faults thet repeat the stratigraphic sequence of compound
map units are shown where possible to illustrate structural repetition within compound map units
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DESCRIPTION OF MAP UNITS

CORRELATION OF MAP UNITS

) This compound mapping unit includes undifferentiated Hue Shale and pebble shale unit ( see 6 Echook
- Quaternary alluvium. This unit comprises fluvial grave! in active stream channels and fluvially description of individual units). The unit includes between a 700 to 1,000 foot (215 and 300 m) Saulo‘ry(:cm'tvmp F(' Lmtg ::‘10 w&mg%)&hg&%??%'?sz% rEn) tm&rm"gw
deposited gravel under lying floodplains adjacent to active stream channels. thick sequence of mechanically incompetent and structurally complex shaly strata. The sequence Reriies ebratstastly Gisire ot ofitsins that to knotly Egiomorcits. SRS & 6 Qal Qls Qd
;?snmtl)ica;end bfytggmmped folding and thrust faulting a number of times within the mapped Echooka Formation 1s pyr ftic, reddish-brown-weathering, and greater than 100 feet (30 m)
. ution of the unit, thick. lvishak Formation consists of the Kavik and Ledge Sandstone Members. The Kavik Member
als ety e g T (RCpD S i, consfsts of medium- to dark-gray silty shale and siltstone that grades fnto the over lying Ledge =
Kemik Sandstone (Lower Cretaosous). This formation is between O and 50 fet (15 m) thick and L e it T s o e , -
, consists of predominantly light-gray, very fine to fine-grained, medium- to thick-bedded, iocally Sadlerochit Group unconforl'ndﬂy overlies Lisburne Group; abrupt contrast between urmt"lying TKe/ Kh
Quaternary deposits. This unit mostly comprises thin deposits of heterolithic fluvially deposited cross bedded, hard, and indurated quartzose sandstone with abundant chert grains. Thin pebble Tight-gray 1imestone and dolomite of the Lisburne Group and over lying dark-reddish-brown-
Qd debr1is underlying prominent terraces and over lying shallow-dipping erosional surfaces cut in conglomarate beds are common at or near base of the formation. The formation contains trace weather ing clastics of the Sadlerochit Group marks the contact Kh
bedrock. fossils, sparse bivalves, and in a nearby area, the ammonite Simbirskrtesof Hauterivian ( Early ’
Cretaceous) age. The lower contact is a regional unconformity along which subjacent rocks are Kh/Kp
Canning Formation (Upper Cretaceous to Paleocene) Only the lower 2,000 feet (600 m) of progrea%ve}yér;umtad o m ve gppietredconntd? ;swslt;a'p"l\) ut&nmabol:swith peonle
formation is exposed in map area. The formation comprises interbedda'd shale and sandstone. Shale w—— r—— W—— - ' Lisb ¢
is silty. dork- t0 1sh-brown . nonfissil urne Group ( Pennsylvanian and Mississippian). The group consists of the Alapah Limestone
s silty, gray to gray , honfisstle, and bentonitic. Sandstone is mostly very fine to
fine-grained but includes medium-grained sandstone that typically occurs in graded beds a few and overlying Wahoo L imestone and compr fses about 1500 feet ( 460 m) of mainly carbonate
L inches (cm) to a few f : : ‘ E strata. Light-gray-weathering, medium- to derk-gray, and locally cherty limestone, dolomitic
TKc nehas (om) to a few feet (m) thick; most beds are massive to laminated and have sharp basel ‘ limestone, and dolomite make up most of the section. The group includes small amounts of limy /Kk/ Kk
11l contacts with common groove casts and minor flute casts. Carbonaceous debris is common. The Kingak Shale ( Lower Cretaceous and Jurassic but probably only the Jurassic part is present in  a—— shale and sholy limestone. Specifically, Armstr ong'and Mamet ( 1977) report pelletoidel Kp/Kk/ KJk
unit includes turbidites ( See Molenaar and others, 1987). Parts of unit containing more map area). Thickness of the formation in the map area is uncertain owing to 1imited exposure but PMI packstone and grainstone 'bm md'pelmatozoan mudstone and wackestone, bryozoan and
sandstone are more resistant to erosion; shalier parts are less resistant to erosion and have probably is less than 300 feet (90 m).The formation is mostly dark-gray to black, fissile, N S — pelmatozoan packstone ond weshasions. ond esittic packstone and greinstone 0rOl SIBres A A~
1imited exposure. Unit is deformed into open synciines and narrow and faulted anticlines. noncalcareous, and clayey to siity shale with subordinate amounts of siltstone. Ripple-cross- sections in the Sadlerachit Mountains. The weathering profile of the group commonly consists of a i
Sandstone of the Canning Formation occurs subjacent to poor ly developed nor th-nor thwest- bedded, burrowed siltstone is common in the outcrop in section 28, T.4N.,R.31E. Ironstone massive-weathering basal interval, a thick-bedded and positive weather ing upper half,anda -
dipping cuestas along southern margin of the formation. coneretions are common to rare throughout the formation. The formation contains belemnites and rubbly intervening interval between the two positive weathering intervals ’
less commonty ammonites. The Kingak Shale is unconformably ngatlarlain byl' ul((:jn‘ik tStisindstone. : '
. Lower: contact of the Kingak Shale is conformable. The Kingak Shale as inc n this map unit-
Hue Shale (Lower to Upper Cretaceous) This formation comprises interbedded shale, bentonite occurs in @ structurally uninterrupted sequence of Mississippian to Lower Cretaceous strata at "
: 3 ) , Itkilyariak F 1 " { 1 m) thi
and lesser amounts of tuff in middie of formation. The formation is about 700 feet (210 m) thick Last Creek at the east end of the Sadlerochit Mountains. The Kingak Shale, in uncertain structural ntot g:rol; rmm frmm?m;‘awf%mfaﬁ" gxs?:ts ?rmg-sbrgv}r? t%k w
ggmsg“;';g:g’ (T’fms?m&t\ gﬁ?‘gﬁrmytmlmwﬁmm "\Smg gm: D&Ogyﬂgymﬂ relations to older strata,also occurs in isolated outcrops northeast of the Sadlerochit Mountains. » maroon limestone, shele, sendstone, conglomerate, breccis, greenish-gray shele, and uir-tzose
noncalcareous, mostly fissfle, and bentonitic. The lower 100 to 150 feet (30 to 45 m) of the s | T ————— ®s
Ig;mé.g?g ;SS h'&lv &ﬂo?céig g?:l)oig ml:f;irg ’znorl\e). Irm:gi;glgmme the ;?Jsoogzg shale This comp?und map unit oom;;rises uMiffersehf:’t]lot(ef pebble shale um;n(d nger C{e)t?oeousrzéii(eml; P '
. nocer nocer . Sandstone (Lower Cretaceous), and Kingak Shale ( Lower Cretaceous urassic) (see indivi
o) hck 8 narbads and prge 1 th formatan. Tne . oo wih shlo ' RpTRTKA| VoA mrighons r e ten of Wi Ik gl s b S 2 k). T |
SR sequence occurs in structurally r mbr _ RPs
tignt gray, fine textured, hard, indurated, and thinly bedded; it weathers to red on rubble-covered repetitions of the Kem ik Sandstone. Repetitions within this map unit are shown on the map by ic2). The formation consists of about 7500 feet (2.500 m) of
hills (Refer to Molenaar and others, 1987). St Sttt St falh Katakturuk Dolomite ( Proterazoic ?). The formation consists o d )
distribution of the Kemik Sendstone, indicated by a dot pattern, and imbricate thrust feults. mostly dolomte and 1imy dolomite. The formation Is probably Proterozoic in age; it Tacks fossils P .,
‘ —— s S s, S0 oo e 7 T
T ' ountains . . Dol ‘ ‘
o e (aew B b ?;‘g,im@ﬁmﬁ:gtm;,},‘;,’;:‘m e Karen Creek Sendstone ((Upper Triassic). The formation 1s sandstone and sfltstone. Sandstone fs ok medium to light gray weathering, thin-bedded to massive but commonly laminated, cross-
Canning Formation and upper half of Hue Shale ( see description of individual formations.). Unit is 2 gray, hard, resistant-weathering, very fine grained, and quartzoss. The sandstone.grades to Jam inated, and aigal - laminated, commonly vuggy , generally fine grained, and limy locally. Algel
77277777770 very poorly exposed. Exposures are mostly isolated, conspicuous, red-weathering, rubbly BT siitstone. Bedding fs thick to massive, commonly bioturbated, and locally contains small derk structures including stromatolites, pisolite beds, mud chip clasts, and silica-replacement are
2 TKe/Kh77 mounds ( labeled tuff on map) separated by tundra-mantled low aress. Poor exposdres e A— e burrows. The formation is fossiliferous, mostly bivalves. The formation is O to 25 feet (0 to 8 characteristic 11thologic features of the formation. In thin section, dolomite, making up much of Mi
Al cuts suggest that most of the low-lying areas are underlain by shale and scattered turbidites. This P—— m) thick in the northeastern Brooks Range; the only occurrence in the map ares isapoorly the formation, appears to have been pelletoiggl 1imestone devoid of shelly debris. The formation is
unit may be as much as 1,000 feet (300 m) thick. The unit consists of shale, scattered exposed and probably very thin interval at Last Creek at east end of Sadlerachit Mountains. ubiquitously fractured on scales ranging from handspecimen to outcrop scale. A~
tur;bidltes, and tuff. The out‘crop area is structurally intricate and the sequence making up the , ' . ’ pMm
VIR AU e T by St (s SRt e Snublik Formation (Midflet Upper Trissic). The ormaton s between 0 and SO0 fet (0t Undividd Procambrn roks. Thi unt include mastly lastic rcks ofprabebl Protrczoic oo - ‘
m consists members in ascending order: siltstone member, 1imestone As much as 2,000 feet (600 m) of these rocks may be exposed in the Sadler Mountains;
. . . . ) member, and clay shale member. The siitstone member i dark-gray to black , sooty, calcite bass of the section s not exposed. The rocks of this unit possibly are structurally complex. The
RS e R S e e grargamy b cemented, quartzose, organic, phosphatic, and regular bedded. The limestone and dolomite of the unit includes reddish-brown and greenish-gray argillite, orthoguar-zite, and chert-quartz and
part and grades upward to clay shale. Shale is dark aray o black il p .]°"t° - ower limestone member is very siity, sandy, thin-bedded to massive, and interbedded with sooty biack pe== quartzite conglomerate. The rocks are locally highly sheared. Pencil cleavage is present locally. pe
Rosths, S cmTisrens. Mo Wit it Cemiie arens R to derk-gray shale. The carbonate layers include coguina intervals of flattened and typically Some fine~grained rocks have phyllitic sheens on cleavage surfaces, especially in associetion with
grains, and minor smounts of matrix—supported chert and quartzite pebbles end rare cobl phosphate-replaced bivalves. Weathered surfaces of the carbonate beds locally westher to pastel ‘shear zones. Other racks appear little deformed and unrecrystallized.and contain recognizable
Where the under lying Kemik Sandstone ig‘:grin o not rese?:ﬁhe ) pob est of rert;? sm]e,s. it shades of yellowish-gray. The clay shale member is poorly exposed. Dark-gray to black sooty sedimentary structures such as dune and ripple cross-bedding, 1smination, and mud cracks.
o Wy STy RGN IR Sl S s - o t‘:ibpegblese " calcareous shale, siltstone, and fossiliferous limestone and dolomite best characterize most
PEDDIE 20neS 8@ COMMON al base of the un’t. The un’t 1s unfossiTiferous, excapt fof carbonecsous e o b L o ST Slien IS S Y SN & Gt 400 S0 Subiorasit
plant debris, palynoflora, and microfauna, which indicate Hauterfvian to Barremian ( Earl Mountains were it is part of a structurally uninterrupted Mississippian to Lower Cretaceous Mafic igneous rocks (Pre-Mississippian). This unit includes extrusive and/or intrusive, dark-
Cretaceous) 009 The Iowér contact is shar'p but conformable with Kemik Sandstone. Wherz Kemik sequence. ~'The formption is also exposed in fault blocks along the foot of the northwestern pMm brown-weather ing basaltic and/or andesitic rocks.
Sandstone 1s absent, contact is unconformable on underlying Jurassic and Triassic rocks in map SR f——.
area. The upper contact is gradational with overlying Hue Shale and is placed at the change from
non-bentonitic shale below to bentonitic shale of gamma-ray zone of the Hue Shale above.
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